Epigenetic mechanisms of melatonin action in human SH-SY5Y neuroblastoma cells.
We have shown that melatonin induces histone hyperacetylation in vitro and in vivo. To clarify the mechanisms involved, we have now investigated its effects on histone acetylation and signaling pathways in human SH-SY5Y neuroblastoma cells, which express melatonin MT1 receptors. Melatonin caused significant concentration-dependent increases in both histone H3 and H4 acetylation. Blockade of melatonin receptors with luzindole abolished the histone hyperacetylating effect of melatonin, whereas inhibition of MAPK-ERK by PD98059 attenuated but did not block this effect. Melatonin treatment for 24-h decreased the levels of phospho-ERK1/2, but significantly increased Akt phosphorylation and protein expression of the histone acetyltransferase, p300. These findings suggest that the epigenetic effects of melatonin in SH-SY5Y cells are mediated by G protein-coupled MT1 melatonin receptors. Furthermore, upregulation of the histone acetyltransferase/transcriptional co-activator p300, along with phosphorylation of Akt, which is essential for p300 activation, appear to be key mechanisms underlying the epigenetic effects of melatonin.